We study gauge fixing in the generalized Gupta-Bleuler quantization. In this method physical states are defined to be simultaneous null eigenstates of a set of quantum invariants. We apply the method to a solvable model proposed by 
where { , } stands for the Poisson brackets and M 0 is the submanifold locally defined by primary (first class) constraints φ 0 µ . Gauge transformations δq = {q, G} and δp = {p, G}, determine gauge orbits i.e. gauge orbits are the integral curves of the generator of gauge transformation. All points on a gauge orbit correspond to physically equivalent configurations of the system. To eliminate gauge freedom (gauge fixing) one may introduce gauge fixing conditions χ i = 0 that intersect the gauge orbits. A necessary condition for each χ i to intersect the gauge orbits is that it should not belong to the set of integral curves of G i.e. {χ, G} = 0 [7, 8, 9] . As is shown formally in Fig.1 , a gauge fixing condition χ that satisfies the condition {χ, G} = 0 may never intersect some of the gauge orbits or there may exist gauge equivalent copies. In these cases, χ's do not fix (completely) the gauge and Gribov ambiguities emerge [1] . Obviously, Gribov ambiguities would not emerge if one was able to select a certain point on the gauge orbit by determining its coordinates. This can be achieved by using the concept of invariants. It is well known [10] that the classical dynamics of a system possessing gauge degrees of freedom is given by a total Hamiltonian
where v µ 's are Lagrange multipliers. Therefore gauge degrees of freedom are those coordinates q's which their accelerationq depend on undetermined Lagrange multipliers v(t).
It can be easily verified that corresponding to each gauge degree of freedom q there exist a dynamical invariant I q defined by the relation
Consequently the conditions I q = 0 eliminate gauge freedom by determining a point on the gauge orbit. To do quantization one introduces the commutator algebra e.g. 
or equivalently in terms of polar coordinates [13]
The corresponding total Hamiltonian is
where p r , L z , p z and p ξ are momenta respectively conjugate to coordinates r, θ, z, ξ [ , ] and the Schrödinger equation
In addition one should impose the condition p z + gL z |phys = 0
to guarantee the validity of the Lagrangian constraint
Now for convenience we identify |phys as
It should be noted that our final result does not depend on this particular form of |phys .
One can easily verify that the operator
is an invariant. This means that |ψ ξ is the null eigenstate ofÎ ξ :
wherep ξ |p ξ = p ξ |p ξ . Consequently, the Scrödinger equation Eq.(6) can be written as
whereĤ (1) is defined as follows,
This Hamiltonian leads to another quantum invariantÎ z =ẑ − ǫ(t) −p z t. This determines |ψ z to be
and the Schrödinger equation takes a new form
SinceL z commutes withĤ (2) one can identify |ψ θ as eigenstates ofL z ;
where L z is an integer due to periodicity condition on |ψ θ . Inserting Eq. (14) 
where n = L z is an integer. Therefore the physical states are p ξ , p z , L z , r|phys = exp −i p ξǫ (t) + p z ǫ(t) + 1 2 p 2 z t + gL z ǫ(t) ψ n (r).
